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RESEARCH NOTES 
Anesthetization of Morphologically Similar Species with 
Carbon Dioxide for Separation and Culture 
GREGORY R. NOEL and A. R. MAGGENTP 
Nematologists frequently encounter con- 
generic species in sampling for nematodes. 
No convenient method for the separation of 
morphologically similar species has been 
described. For Meloidogyne spp., inoculum 
consisting of hundreds of eggs can be easily 
obtained from a single egg mass and a pure 
population reared on a suitable host. The  
separation and culture of other plant- 
parasitic nematode species, such as Paratri- 
chodorus spp., is often more difficult. The  
species may be separated by placing a single 
female in the rhizosphere of a host plant, 
but the chances of a single nematode in- 
creasing to a high population in a short 
time are not great. The dissecting micro- 
scope may also be used for separating 
species which are not very dissimilar, but 
obtaining high numbers of a single species is 
difficult, especially when the dissimilarities 
between species are not easily discernible. 
We have also tried separating nematodes 
which had been placed on glass slides and 
cooled to immobil ity, but their recovery 
rate was rapid or many specimens were 
killed. 
We have developed a method, using 
vaporphase perfusion of carbon dioxide 
(CO2), for anesthetization of nematodes. 
This method allowed us to start greenhouse 
cultures with large, pure populations of de- 
sired species. 
We were concerned with the separation 
and culture of a mixed population of Para- 
trichodorus christiei (Allen) Siddiqi and 
Paratrichodorus porosus (Allen) Siddiqi. 
The nematodes were extracted from soil by 
Cobb's method (l) and placed in a drop of 
water on a glass slide. The  slide was placed 
next to a 50-gin piece of dry ice, and both 
were enclosed in an inverted 2-liter beaker. 
The  solid CO2 was allowed to sublime and 
perfuse into the water drop. After 3 min, 
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the slide was removed from the perfusion 
chamber and a coverslip was placed on the 
water drop and secured in three locations 
with paraffin. Anesthetized specimens could 
be examined easily under oil immersion for 
the presence or absence of taxonomic har- 
acters (such as vulval pores, the location of 
the excretory pore, and the shape of the 
esophagus) essential for the separation of 
P. porosus and P. christiei. After the species 
were identified, the coverslip was easily re- 
moved with a pair of jeweler's forceps and 
the nematodes were then placed in labeled 
BPI dishes filled with fresh water. After the 
nematodes regained mobility, several fe- 
males of each species were added to pots in 
which alfalfa (Medicago sativa L. 'Moapa 
69') seedlings were growing. Three months 
after the introduction of 50-100 P. christiei 
or P. porosus/pot, we were able to obtain 
80,000 nematodes. Examination of these 
established populations confirmed that we 
had obtained monospecific cultures. 
It  is possible to bubble CO2 through a 
nematode suspension as described by 
Maggenti and Viglierchio (2). Since all nem- 
atodes are relaxed, however, it is difficult to 
separate the live, anesthetized nematodes 
from those that are dead. T ime would be 
spent examining dead nematodes which 
could not be used for inoculum. After a few 
slides are made, the suspension must be re- 
treated with CO2, but the risk of injury is 
increased. For these reasons, we found CO2 
treatment of individual slides preferable 
and more convenient. 
Individual specimens within a species 
vary in tolerance to CO2. Consequently, 
some will be killed, but most recover 
completely within 2-3 rain after being 
placed in fresh water. Those which do not 
recover can be removed prior to inocula- 
tion. 
For this technique to be useful with 
other nematodes, the CO2 exposure and re- 
covery times must be determined for each 
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species. Nematodes must be anesthetized 
during the period of examination. How- 
ever, they must not be exposed for a period 
of time which would prevent a resumption 
of activity. 
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Scanning Electron Microscopic Observations of Duboscqia 
penetrans Parasitizing Root-knot Larvae 
W. BIRCHFIELD and A. A. ANTONOPOULOS ~ 
Mankau (2) published a l iterature re- 
view on Duboscqia penetrans Thorne, 1940. 
Mankau and Imbriani  (3), and Mankau 
(4) renamed this nematode parasite Bacillus 
penetrans. 
We found mature spores of D. penetrans 
attached to the cuticles of root-knot larvae, 
Meloidogyne incognita (Kofoid and White) 
Chitwood. The parasite reduced a popula- 
tion of 2,000 root-knot nematodes/500 cm 3 
soil to a population of 20 in 3 weeks. Three 
to 12 parasite spores were observed on the 
body of the nematode larvae. With the aid 
of a scanning electron microscope, it was 
possible to observe the morphology of ma- 
ture spores of D. penetrans. A description 
and spore measurements are herein re- 
ported. 
Larvae of M. incognita from a green- 
house culture infested with spores of /). 
penetrans were killed and fixed in lacto- 
phenol at room temperature and stained 
for 24 h in acid fuchsin. Then the larvae 
were washed in tap water for 10 min and 
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FIG. I-3, Scanning electron micrographs of 
Me[oidogyne incognita parasitized by Duboscqia 
penetrans, l) A side view of spores attached to a 
larva (X 3,000), 2) An overview of a D. penetrans 
spore showing the shoulder and cap parts and the 
bud of a penetration tube (X 15,000). 3) Another 
overview of D. penetrans spore showing a well- 
developed penetration tube (X 15,000). (b=bud, 
ha=bacteria, c=cap, pt=penetration tube, s= 
shoulder). 
